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ABSTRACT

We present a case of a 63-year-old male with HCC developed on viral cirrhosis (HVB-HVD)
Child C, MELD 15 who was performed a cadaveric orthotopic liver transplantation (marginal
graft previous perfused and oxygenated using the Liver Assist Device). After one month, in
the context of a febrile episode, the patient was discovered a biliary stenosis associated with
biliary fistulae for which he was placed a biliary stent (ERCP). The afterwards abdominal CT
revealed absence of the visualization of the graft common hepatic artery and its intrahepatic
branches. An arteriography in an emergency manner was performed, with administration of
Actylise, and then continued with llomedin and Heparin administration, but with no improved
imaging appearance. The patient underwent a liver retransplantation - the arterial anastomose
was performed between the donor superior mesenteric artery (due to the anatomical variant:
accessory right hepatic artery from superior mesenteric artery) and the recipient infrarenal
aorta (using iliac cadaveric arterial graft). 18 months after the retransplantation, the CT scan
revealed homogeneous hepatic graft and permeable vascular axis.

Key words: hepatic artery thrombosis, interventional arterial dethrombosis, liver retransplan-
tation, arterial anatomical variants, arterial graft

INTRODUCTION

HAT is the second main cause of liver graft failure after primary nonfunction
and is associated with markedly increased morbidity, being the leading cause of
graft loss (53%) and mortality (33%) during the immediate postoperative period.
However, improvements in postoperative care have resulted in a marked
reduction of its incidence (1). Early hepatic artery thrombosis (HAT) is defined as
a thromboembolic occlusion of the hepatic artery that occurred within 1 month
after liver transplantation (2). Early HAT is a dreaded complication after liver trans-
plantation. Initially, symptoms, signs and abnormal laboratory values are absent
in eHAT, therefore screening by routine Doppler ultrasound is of utmost
importance. If eHAT presents with biliary leakage and sepsis, the prognosis is
usually dismal resulting in graft loss (2).
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CASE REPORT (table 1)

The patient, a 63-year-old male with viral cirrhosis
(HVB-HVD) Child C, was diagnosed with hepatocellular
carcinoma (HCC) segments VI-VII (42/40 mm) in March
2016, for which he was performed a superselective
transarterial chemoembolization (TACE) session on the
31" of March 2016. The evolution was marked by
residual tumoral tissue (identified at the control CT) and
there was performed a second superselective TACE
session on the 28" of July 2016. In March 2017, there
were identified at the control CT 2 newly lesions in
segments VII-VIII (15 mm; 12 mm), for which the
patient was performed a third superselective TACE
session on the 27" of March 2017.

On the 20" of November 2017, the patient was
performed a cadaveric orthotopic liver transplantation
(marginal graft) for HCC beyond Milan criteria - viral
cirrhosis (HVB-HVD) Child C — MELD 15; the portal path
was previous perfused and oxygenated with the Liver
Assist Device. The anastomoses were executed in
standard manner: piggyback caval anastomosis (three-
vein technique), end-to-end portal anastomosis,
common hepatic artery-common hepatic artery (end-
to-end anastomosis, Prolene7f), choledocho-choledo-
chostomy. A sequential revascularization was done, and

the graft was first perfused via the portal vein and then
via the hepatic artery. The patient received prophylactic
low molecular weight heparin. Postoperative arterial
patency was examined by Doppler ultrasound every
day during the first week routinely.

The postoperative evolution was favorable in the
first month; on the 26™ of December, the patient
became febrile. There was discovered a biliary stenosis
associated with biliary fistulae through aMRI scan —on
the 27" of December 2017, the patient was placed a
biliary stent (ERCP). The subsequent abdominal ultra-
sound identified a spastic hepatic artery. The after-
wards abdominal CT (29" December 2017) revealed
absence of the visualization of the graft common
hepatic artery and its intrahepatic branches. An
arteriographyin an emergency manner was performed,
with administration of Actylise, but with no improved
imaging appearance. The Actylise was maintained 4
hours on the femoral sheath, then continued with
llomedinand Heparin administration. The abdominal CT
scan performed 48h after the attempt of the arterial
dethrombosis revealed complete thrombosis of the
common hepatic artery and its intrahepatic branches,
globally unchanged compared with the previous
examination (fig. 1). The subsequent evolution is
marked by hepatic cytolysis and another febrile

Table 1
032016 ] Diagnosis ] Hepatocellular carcinoma segments VI-VIl (42/40mm)
03/2016 Treatment Superselective TAGE session — partial response
072016 Treament Second superselective TACE session
03017 cC 2 newly appeared lesions in segments VIVl (15mm; 12mm)
032017 " Treament  Thirdsuperselective TACE sesson
2012017 Treatment Cadaveric orthotopic liver transplantation (marginal graft previous perfused and

oxygenated with the Liver Assist Device) for HCC beyond Milan criteria - viral
cirrhosis (HVB-HVD) Child C — MELD 15

Hepatic artery thrombosis

Actylise administration
(maintained 4 hours on the femoral sheath; no improved imaging appearance)

31122017 CT scan performed 48h after Complete thrombosis of the common hepatic artery and its intrahepatic branches,
oo, e attempt of arferial dethrombosis __globally unchanged
2oty ] RGO O N DA oo eseeeeeeeeeee
6/01/2018 Treatment Liver retransplantation for arterial thrombosis - Donor superior mesenteric artery

(due to anatomical variant: accessory RHA from SMA) - recipient infrarenal aorta
(using iliac cadaveric arterial graft)

01/2018 -06/2019 Abdominal ultrasounds Homogeneous hepatic graft and permeable vascular axis
CT scans
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Figure 1 - CT scan performed 48h after attempt of arterial dethrombosis: complete thrombosis of the common
hepatic artery and its intrahepatic branches

Figure 2 — CT scan after the retransplantation: Homogeneous hepatic graft and permeable vascular axis

episode; the relocation of the patient was decided. On
the 6™ of January 2018 the patient underwent liver
retransplantation for arterial thrombosis. The arterial
anastomose was performed between the donor
superior mesenteric artery (due to the anatomical
variant: accessory right hepatic artery from superior
mesenteric artery) and the recipient infrarenal aorta
(using iliac cadaveric arterial graft). Re-evaluation
abdominal ultrasounds and CT scans until 06/2019
(18 months after the retransplantation) revealed
homo-geneous hepatic graft and permeable vascular

axis (fig. 2).
DISCUSSION

HAT represents one important cause of mortality
after liver transplantation and is usually divided into 2
categories: early (occurring in less than 1 month after
orthotopic liver transplantation) and late (occurring
more than 1 month after OLT). The incidence of HAT
varies from 2.5% to 15%. Early HAT is associated with an
aggressive course, whereas late HAT has a relatively
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mild clinical course. Many therapeutic options for
managing HAT are available: arterial reconstruction
(revision of anastomosis or interposition of an iliac
conduit), surgical thrombectomy, radiologically guided
thrombolysis with or without angioplasty or stenting,
retransplantation (3-5) (fig. 3).

Because the hepatic artery is the only route by
which oxygenated blood is supplied to the transplanted
liver, obstruction of the hepatic artery results in
parenchymal and biliary ischemia. The clinical
presentation of hepatic artery thrombosis or stenosis
varies from slight signs of parenchymal involvement to
fulminating hepatic failure. Early diagnosis and
prompt treatment of vascular complications result in
longer graft and patient survival.

The incidence of retransplantation varies between
5% and 22% worldwide. Analysis of theindications
for retransplantation revealed that hepatic artery
thrombosis (HAT) was the most common indication for
retransplantation, followed by chronic rejection and
recurrent disease (6).

The clinical expression depends on the timing of
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Figure 3 - Hepatic artery thrombosis treatment (5)

the onset of HAT as well as on the existence of
collaterals. Late HAT can be asymptomatic, but in
most cases the clinical expressions are biliary tract
complications such as necrosis and abscess, as well
as liver graft ischemia (7).

The key point in vascular complications is early
diagnosis, which allows immediate treatment to
avoid graft loss. Doppler ultrasonography is the gold
standard for screening protocols, because for it
detects the absence of hepatic artery flow, even in its
intrahepatic branches. The screening protocols of
early HAT between different centers are highly
variable with respect to frequency. We have estab-
lished a screening protocol of early HAT, consisting of
Doppler ultrasound every day during the first week
routinely (3,5,8).

Jonathan G. Stine et al. presented in a large study
published in 2015 in HPB journal the fact that
pretransplant portal vein thrombosis is associated
with posttransplant hepatic artery thrombosis
independent of other factors and recipients with
portal vein thrombosis might benefit from aggressive
coagulation management and careful donor selection.
Data on all LTs occurring in the United States between
February 2002 and September 2014 were obtained
from the Organ and Transplantation Network (OPTN)
to analyze HAT in the liver transplant population
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(63,182 recipients). Multivariable models were
constructed to assess statistical associations and risk
factors for the development of HAT. The study
documented an ndependent cross-sectional associa-
tion showing increased risk of early HAT with resultant
graft loss in LT recipients with pre-transplant portal
vein thrombosis (9).

MA Silva et al. concluded on a ten-year, 1257 liver
transplant database from the Liver Unit, Queen
Elizabeth Hospital, University Hospital Birmingham that
there was no statistical difference in recipient survival
between those who developed early vs. late HAT (10).

CONCLUSIONS

Liver retransplantationis an effective treatment
modality for patients with arterial thrombosis and
offers good longterm survival (6,11).

The most common indication for retransplantation
is early HAT (30.6%). Nearly two-thirds of the regrafted
patients undergo the procedure within 6 months of
their primary transplantation. Most of the late
retrans- plantations are performed within 5 years of
primary transplantation and only 10.7% of patients
require retransplantation after 5 years. Early retrans-
plantationis associated with worse outcome compared
with late retransplantation (6).

14



Catalina Nausica Picu et al

K Mohkamet al. revealed (on a 514 OLT recipients
study performed between 2005 and 2015 at the Croix-
Rousse University Hospital, Lyon, France) the use of
oral systemic vasodilatators (Amlodipine and Nicorandil)
combined with systematic control DUS at 2 days as an
effective strategy for the management of Doppler
ultra- sound arterial abdnormalities (defined by HA
resistive index < 0.5) after OLT (12). In addition to this,
antiplatelet prophylaxis was found to effectively
reduce the incidence of late HAT after LT, particularly
in the patients at risk for this complication (13).

Although technical reasons commonly account for
HAT, it is also known to be associated with older
donors (influencing the occurrence of atherosclerotic
lesions in arterial vasculature) and marginal donors
(3,14).

As reviewed in the literature, other risk factors
described to predispose to HAT are: prolonged cold
ischemia time greater than 12h, arterial reconstruc-
tion, including the use of a cadaveric iliac jump graft,
suture type, small vessel size, ongoing endothelial
dysfunction, continued mileu of hypercoagulability
(low levels of antithrombin Ill and high levels of factor
VIII), cytomegalovirus (CMV) infection. On the other
hand, heparin infusions at cross clamp were associated
with a decreased risk of HAT on univariate and multi-
variable analysis (4,9).

Tzakiset al described three types of presentation
(fulminant hepatic necrosis, biliary leak, and relapsing
bacteremia) if HAT occurred within 2 months after
OLT. Late HAT has been reported to cause biliary tree
necrosis, biliary leak, intrahepatic biloma, or abscesses.
Early intervention followed by early re-OLT can salvage
patients (15).
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